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Fish Facilities Collect Fish
that are Drawn to the
ExXport Pumps

Operated whenever export pumps
are operating

Fish are separated from exported
water and bypassed into holding
facilities

Fish are transported and released
In the western Delta, away from
pumping influence

About 15 million fish/year are

diverted away from pumps and
returned to the Delta alive

Fish collection efficiency hithy
variable because behaviora
system is used













m Built in 1950's
m “Screens” 4600 cfs with Louvers

m| Improvements mandated by CVPIA
and B.O.’s

m CVPIA and CALFED studies
on-going since 1993

m Designed for Salmon and
Striped Bass

m Millions of Fish Salvaged
Annually




With Water Comes Fis
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m Bullt in early 1970’s
m “Screens” up to 10,300 cfs also with

Louvers

m Multi-bay screen channels for improved
hydraulic control

= Operates downstream of Clifton Court

Forebay : 3 } 13’_.;;:?
= Millions of Fish o) -G

Salvaged Annually
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Existing “Salvage” Process

/\ The round-the-clock fish rescue at the John E. Skinner Delta Fish Protective Facility 1. Water and fish flow into the intake channel
keeps small migrating fish away from the pumps that lift water into the California from Clifton Court Forebay. The fish are
N Aqueduct. The schematic below shows how the existing facility diverts the fish diverted nto bypass pipes by a series of

and returns them to Delta waterways metal louvers.
P 2. Looking like vertical window blinds, the

louvers Q cause rippling in the water. To
avoid this turbulence, the fish swim away
from the main current into the bypass

pipes @ .

5. Each of the 20-foot diameter concrete tanks
hold fish in 10 to 12 feet of water. A vertical
sereen inslde each tank keeps the fish in while
the water passes through and back into the

intake channel, LA N

4, Secondary channels further concentrate J\ !

I the number of fish by reducing the volume of “‘“-\
6. The fish are removed from the holding LEGEND water. One channel uses the louver screen {

tank with a mechanical bucket and loaded system, while the other uses a perforated
into tank trucks. They are transported plate to physically separate the fish from the
back to the Delta channels and released. FISH ROUTE TO HOLDING majority of water, From there, the fish are
TANK moved Into one of seven holding tanks.

WATER FLOW THROUGH SYSTEM
AND BACK TO INTAKE CHANMEL

3, The flow in the underground bypass
pipes, measuring about 48 inches in
diameter, takes the fish to one of two
secondary channels.
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Diagram of the John E. Skinner Delta Fish Protective Facility.
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SECONDARY BYPASS PIPES
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Fish Salvage

m Approximately 40 to 50 different fish
species are salvaged annually at the
Skinner Fish Facility

m Striped bass, threadfin shad, and
American shad are the predominant fish
species salvaged
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N o Stockton

| Brentwood

Clifton Court Forebay

J.E. Skinner Delta
Fish Protective Facility







Understanding CCF
Operations



CCF Forebay Allows Flexible SWP
Pumping Operations and Reduces SD
Water Level Impacts

View of the intake gates from the outside

the forebay (looking west).
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CCF below Elev. -1 Can be
Problematic to Pumping

Outside

Inside



Priority CCF Gate Operations
Dependant on South Delta
_\(_\/ater Level Impacts




Goal is to fill CCF with Water
Allocation Each Day...Early

Arnoin
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At Higher Flows, gates can
be opened almost all day...

m January 2004 Operations

Amount
of inflow
in Acre-Feat




Barriers Influence Hydraulics to Export
Facilities and Minimize Water Level Impacts
to SD lrrigators
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Fish Loss Calculations



MILE O = Start of

3 o Direct Loss!




Pre-Screen Losses at CCF

Current Assumptions From 4-Pumps Negotiations

Predation = 75%0 of juvenile fish entering
m Based on juvenile salmon experiments
m However, mean of all tests > 85%0
No changes with temperature
m However, temperature appears to be a factor
No changes with pumping rate
m However, losses vary inversely with pumping rate
Predation is comparable for other species
m However, data for striped bass and salmon only




SWP Loss Calculations - Chinook
App. A, CDFG Operating Agreement, CCF Salvage Ops.

m Expand 10-minute count (C.,p) e.g. = 100
m Correct for louver efficiency (E|)
mE = 0.586 + 0.0579*Vel.
mFor Vel. =3.0 fps, E, = 0.742
m Fish encountering screens: C.,r, / E, = 135
m Correct for Pre-Screen Losses (CCFB predation)
mEnt. = C-/ (1- 0.75) E, =539
m Correct for Handling, Trucking Loss (L; L1)
mAlive=C,,(1-L,) (1-Ly) =96
m System Loss (Lgys)
ml..=Ent. - Alive = 441; System Survival = 17.8%




CVP LossCalculations - Chinook
NMES Biological Opinion (1993)

m Expand 10-minute count (C.,p) e.g. = 100
o Qﬁrrect for louver efficiency (E,)
mE = 0.586 + 0.0579*Vel.
mFor Vel. =3.0 fps, E, = 0.742
m Fish encountering screens: C.,r, / E, = 135
m Correct for Assumed Pre-Screen Losses
mEnt. =Cr/ (1-0.15) E, = 142
m Correct for Handling, Trucking Loss (L; L1)
mAlive=C,,(1-L,) (1-L;y) =96
m System Loss (Lgys)
ml.. = Ent. - Alive = 43; System Survival = 67.6%
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